Regulated localization confers multiple functions on the protease urokinase plasminogen activator.
We have investigated the role of the plasminogen activation cascade in skeletal muscle differentiation. Migrating, undifferentiated myoblasts express urokinase plasminogen activator (uPA) and its cell surface receptor (uPAR). Consequently, uPA is localized predominantly to the cell surface. Preventing uPA from associating with its receptor with a noncatalytic form of uPA (NC-uPA) hinders migration of myoblasts and inhibits differentiation. When myoblasts reach confluence, cease migrating, and start to differentiate, uPAR gets downregulated, and uPA becomes redistributed from the cell surface to the extracellular space. The function of uPA at this stage was tested using the protease inhibitors aprotinin, alpha2-antiplasmin, or plasminogen activator inhibitor-1 (PAI-1). Contrary to the role of cell-associated uPA, inhibition of soluble uPA/plasmin stimulates differentiation of myoblasts. Aprotinin can inhibit activation of latent TGFbeta and stimulates differentiation, suggesting PAI-1 and alpha2-antiplasmin also may stimulate differentiation via this mechanism. These data suggest that regulation of uPA localization allows a dual function for this protease in regulating cell migration and controlling cell differentiation.